A preliminary report of the analysis of multicolor data obtained in February 1994 for AM CVn is presented. The light curve has been observed in the UBVRI passbands over three nights with 20 % coverage. Temporal spectroscopy of the data shows that the 525 and 350 s modulations of the light curve have amplitudes, phases and shapes which are identical in the UBVR filters. In the infrared passband, a possible phase shift with respect to other passbands is detected. The erratic 1011 s modulation is strong in our data, and shows a bigger amplitude in the U than in the BVRI filters. The phases and shapes of this period are however similar in all five passbands. The temperature-independent periods of 525 s and 350 s seem to confirm their origin in the apparent geometrical variation of AM CVn as an accreting binary system. The 1011 s period may originate from a hot region of the disk.
Introduction and observations
The helium cataclysmic variable AM CVn presents coherent oscillations in its photometric light curve. We have performed continuous photometry of this system over three nights in the UBVRI filters. Understanding the color dependence of the observed modulations can help us to decide on their origin, whether they are simply due to apparent geometrical variations of AM CVn or not. We present here a first report of our results which will be published in Massacand, Bard & Solheim (1996) .
Our data were obtained in February 1994 with the Nordic Optical Telescope at La Palma. They consist of ten hours of observation during three nights, corresponding to a coverage of about 20 %. The measurements have been done in parallel and simultaneously in all five filters. The signal-to-noise ratio was between 90 and 30 for the UBVR filters, and quite low (around 7) for the I band. A portion of the light curve of AM CVn on the last night of observation is shown in Fig. 1 . Correlations between the UBVR filters can easily be noticed. The I curve is more erratic due to its high noise. axe detected, but they are barely resolved after pre-whitening of the main peaks.
For each of the three observed peaks, the measured period is the same in all bands within the observational errors. In amplitude in UBVRI, with a mean value of (10.7 ± 1.1) mma. Likewise, the 350 s modulation shows a mean amplitude of (3.9 ± 0.8) mma. This amplitude actually shows a slight increase toward the red and infrared, but it is not significant in our observations. Finally, the 1011 s peak has the amplitude which is color dependent. Its amplitude in U has a value of (10.3 ± 1.7) mma, comparable with the amplitude of the 525 s period. It then decreases significantly in other filters, dropping to (7.7 ± 1.5) mma in the blue and remaining low in other bands.
Mean modulation shapes
As a complementary analysis to the Fourier transform, in Fig. 4 we show the mean shapes of the 525 s, 1011 s and 350 s modulations in the UBVRIfilters. For each filter and each considered period, we fold the light curve modulo the period and average over the number of periods present during the run.
The 525 s and 350 s periods are both constant in shape, amplitude and phase in the UBVR passbands. Their mean wave forms are almost pure sinusoidals modulated by harmonics. In the infrared filter, definite conclusions are difficult due to the noise present in the light curve. However, the phases seem to be shifted with respect to other filters. Further, the wave form seems to be phase-shifted with respect to its higher harmonics, because its sinusoidal shape is modulated differently than in other filters. The 1011 s oscillation is the strongest in the U passband and diminishes towards the red. It is in phase in all bands, and the shapes are sinusoidals as for the 525 s and 350 s periods.
To complete our study, we show the mean shape of the fundamental period of 1051 s in Fig. 4d . The general features observed correspond to what is stated in the literature (Smak 1975 , Patterson 1992 , i.e. the modulation has two peaks, one being somewhat narrower than the other. This is the result of the sum of higher harmonics, the most important one being the 525 s modulation. In the UB VR passbands, the modulations axe in phase, and the amplitudes of the two maxima are of comparable amplitudes. The minima, however, start with different depths in the U passband but their depths become more and more equal towards the R passband. The 1051 s modulation is not in phase and more asymmetric in the I passband; this reflects the situation encountered for the 525 s modulation. 
Discussions
We have performed modulation color analysis of the three main modulations we detected in the UBVRIlight curves of AM CVn, i.e. the 525 s, 350 s and 1011 s pulses. Color temperature dependence exists iii the amplitudes or phases of the three modulations, and it may be explained by the different origins of these oscillations.
The constant amplitude of the 525 s modulation with respect to color confirms its origin in an apparent geometrical variation of the shape of a precessing elliptical disk, when AM CVn is described as an accreting binary system with superhump period of 1051 s (Patterson et al. 1993) . The reason why we observe the 525 s modulation rather than the 1051 s one is that we expect the maximum light when we observe the elliptical disk along its major axes, which happens twice per superhump period. From the amplitude we can determine the eccentricity of the disk to be of the order of ~ 0.5 . Theoretical computations giving color dependence of the 525 s oscillation as a function of eccentricity of the disk show that if the eccentricity is about 0.5, we expect a nearly color-independent amplitude compatible with our observations. The phase difference detected in the I passband, if real, can be a sign that the cooler parts of the disk, i.e. its outermost edge, could be twisted with respect to the rest.
The 350 s modulation is the second harmonic of the 1051 s period. A similar behavior of the 525 s modulation with respect to color suggests a common origin of both oscillations. As proposed by Solheim et al. (1996) , it could also be explained as a result of eccentric instabilities of the disk and especially by the 3:1 parametric resonance (Whitehurst and King 1991). The 350 s modulation is constant in amplitude with a possible growth towards the red. This can be understood since q = M2/M1 ~ 0.1. For such a small mass ratio, the resonance is located in the cool parts of the disk near its tidal radius.
The origin of the 1011 s period has remained an open question up to now. The phase of this oscillation is unstable, and its amplitude has been reported to vary during the last five years, between ~ 1 mma and 15 mma. The next maximum is expected to occur in 1995. Since the amplitude is color dependent and stronger in the U passband, this suggests that the modulation could arise from a hot part of the disk. However, earlier UB V observations of this oscillation (Provencal 1995) show a higher amplitude in the V than in the U and B passbands. This seems to indicate that the 1011 s period is not stable in color either.
